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Provisional Description and Instructions for use of 

Apparatus 1315. (27 Oct. 1944) 


Apparatus 1315 serves exclusively for Intercepting A2 teleprinter 
fcriff 4 and -a 3 b .sed • one: *a tier with Mark U-) as iroll as 

th pace ( -) cftrrent (Arbaits- 'ovle acch Ruheatrombetr . b). 

The A 2 teleprir ter procedure transmits two messages In si 1 fashion 
'let, using th*. *u J.ln: : : te -lmpul se alphabet, the t~ e Impulses 
cf a letter, figure or ai of message I are transmitted succes- 
sively, followed b;, the fix ? in pulses belong„ng to message IX. 

o-’ ' eg th‘ ’io-. two : ••*••3 as :-hase signal for •.«. uci’on, 
ration urpoaea. Hanc«* ft r ti & roress we jqulro 5 ^* 5 t 2 s 12 


U>pu3ses, 

these 12 impulses t 




proco 


After sending 
hi’.u follow five 


impulses of merasge I, five of massage II and finally (sc of the 
>ha..<. r;Ig:ia < tc . 1 11;- separates th* ? t looming taaseges 

after it has bee; brought into synsfcronlsatl on x#tth the transmute 


i . a of the transmitted phase-si* .1, so tliat one teleprinter 
prints only x: a sage I, the otlier only ueasagn II. The normal tele- 
graph! ; speed for teleprinters 's 50 bauds. In many cases, however, 
Lt happens that, the speed of the sender is lover, say 40 bauds, 
r > ci -l’f- the tel nter • s t&ach? <J to eppara tus ,513 to adjust 1 

cher selvea to f uci cosalblf variations, Storer* (Speicher) are \ 

provided pparatus 1315 which permit: a change of telegraphic ' 

■ 

are added in proper sequence to the five impulses of each message ■ - — 
tn Apparatus 1J1; . 


3trucfcur«i of apparatus l>-3. 

is sham in l ? ig l -;he fo5.lovl.iig removable separate units are 
aounv* . in a f :• -a -n-i n.ii i.owiiCted electrically by cablet in tho 

^i*Eir6 

v stage, 3e*’ cl *. ■ am BVSt 309 -203 

diagram t 13 : 

5) lube recli/Ld** I, " * EV.°>t 1 309-200 

i ) 12 v stage, .•* diagram KV3t 1309-77$ 

j) Mechanical par'. se« diagram EVSt 1313- 146 and 

1309-38? 

6 ) Fecejver an pi t fl »♦ r '*ith regulating device, 

3t%« diaarem DVst 1309 -240 

J ) atorer O - ' v - «* -- '% : - 

* ) 2 % T--J* 2 " vst 1 13-1 47 

/ } iynchronirt t lot. aiitplif . -;r, see diagram DVct 1 509- 202 
a*' ♦tfitpoi ia« diagram CVSt 1**3 5-145 . ;V % j ^v 

l! , 13, j-'l e-'i !'?r connect inf -da bles and replacement Darts . 

Trn # Ijt* of th- fra. «• * i-.y be u<*en in toe diagram CVSt 1315 *148 

. fc.r ppara from a 2 .1 \ * : 

' ■*ns rd 5 - HI permit fe operation. 

Other current t ? *t.:jic the apparatus Is cared for by the recti- 

■'ier et*f>a _ 1 a io<-r iin? to Plg.l. 

n* assembly. as * erent 

jo urea for u hold 1 jrrsnfc tjui a of the storage relays and 

* ie receive.' ignece In the teleprinters. 

■’ube r.-otifi a* 1 r Ui '* siftbilised cove t» source. It provides the 
>lat« * to ■ !.r«# vibrato 1 tl. •syaebrom sation amplifier, for 

the j • oeiv«_*r sco.’ 1 / : •* r TM'heut rt gulator device, also current for 
;oJ.cL rv circuit ; ti ^--cri- •• *'!ayr ■* n the reci-iver nmyi if iar. 



I 


DECLASMMI L 



Authority 
By <h\j NAHA Date 



II 


TUI 


mm 


moreover, in the tube rectifier II the grid voltages (biases) 
are taken off which are required in the several component parts. 

Tube rectifier I contains two separated rectifiers with adequately 
planned smoothing filters (Beruhigungsglleder) . The first rectifier 
provides iDlate current for the last two stages in the synchronization 
amplifier .and the 3 tubes of the regulator devj 9 in the receiver 
amplifier. The second rectifier delivers plate current for the stor- 
age tubes. The 12 v stage contains two separate dry rectifier aaseTa- 
blies. Assembly 1 delivers current for the motor to drive the dis- 
tributor -discs and the test-sender in the mechanical part. Assembly 

2 gives, after careful smoothing, the current for the rotating, 

' one-tii iiy functioning deflection 3ystea (Ablenksystem) of the 

cathode ray oscilloguaph in the mechanical part. 

The Mechanical 5 A motor mounted here drives via a set of gears 

the brushes for two distributor discs, 1 test sender and the augnet- 
icalxy functioning deflection system (Ablenksystem) for the cathode 
ay oscillograph. The current supply of the cathode ray tube comes 
from the so-called high-voltage rectifier located above the tube. 

Also in the mechanical part are the su; rasrsors for the distributor 
disc . the storage tv e common to the two storerd and the ■ r : . ure 
end field real. . n.. essary for regulating the apaed of 00 tor. 

v fig 2 the screen (Schirto/ of the cathode ray tube will be re c og_- 
.lized at 1. The settli •• uig) of the brilliance c? the Cathode ' 

day Spot is £.cec >llshed £ t 2 and that of its sharpness at >. With 
switch k it la possible to switch the iiotor on and off. Knob 5 
aervt for regulating the revolution; f the machine to get local 
lchronizatloE The r elver-amplifier is a two stage ampl lexer 
;I th & final limiting 3tag© tripped by the lower bend of the character 
stic curve. (?) C nit eli aus dem unteren Knick der Kennlinie her- 
ausarbei tendon begrenlzehden End-3tufel| In the plate current circuit 
of the last tube Lie two polarized relays , the teleprinter and the 
>acilJograph relays. The regulator device contains 3 polarized re- 
lays which are exci ;..-d by one tube each, T > grids of these tubes 
are 1 trolled by 3 segmen on one of the distributor discs in the 
echenicei part. By throwing In the befGre mentioned 3 polarized 
relays, which with their contact aides affect the vibrator in the 
ic hi ligation amplifier. It is possible to Influence the frequency 
in appropriate ::vanner, I.e. to regulate It, In fig. 3 the receiver 
amplifier has at 1 a meter [selector} swithh (Mess schal ter) for control 
of tubes of the receiver amplifier, of the regulator device and the 
synchr on i nation-amplifier. Knob 2 serves to adjust Input voltage. 

3 is the input socket for the radio receiver to be connected. At 

a headset may be plugged in for monitoring. The Storer ( Spelcher ) . 

A jaratus 1313 han two Storer s . As already stated, one Storer is as- 
sociated with each message to adapt the telegraph speed of the tele- 
printers to that of the transmitter to be received. Each individual 
impulse 01 the five -impulse -groups is held in the 5 impulse -relays, 
he Individual relay has two windings, the exciter winding and the 
tiding winding. There are also two other relay 3 ” who se windings lie 
in tSe plate cureent. clr< it. of a tube associated to eech relay. 

The first relay has the function, after the appropriate tube has 

side a short impulse from the distributor, of 
'.ter associated with that Storer. Then th© tele- 
id of its sender, which has been reconstructed 
or this purpo3 j, the impulse relays of the Storer one after the other 
According to the state of the storage relays the proper letter Is 


. e ' '/ . ’ 7 ' ■-> . 

starting the telopr • 

printer e . i ■. •• > - '-the 


•• n t . . 


/. ' cni : 
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shaft in the teleprinter ha3 made one revolution it locks auto- 
matically. This blocking must be released by an impulse to the 
start-tube or start-relay of the teleprinter in order to print 
the next letter. The second relay has the function, after the 
proper tube ha 3 received a 3hort impulse on the grid side from 
the distributor, , of bringing the Storer into a neutral state, 
i.e. of preparing it to receive a nev letter for storage. This 
is always the case when a letter has been printed by the tele- 
printer. On the front plate of the Storer is, as shown in fig. 4 
at 1, a selector switch (Messchalter) . By the aid of this switch 
and a meter in the Control part the exciter currents and holding 
currents of the Impulse -re lays, likewise the tubes for the Start 
and Clear-out (Loesch) relays can be aupervided. Toggle switch 
( Kipp schal ter) 2 is provided for receiving enciphered messages. 
For such reception the switch must be on "Dauerstart-Ein” 
(Permanent - o n\. 

m i 


The synCiiTonization-araplif ier serves to attain local synchroni- 
sation, in particular between the vibrator frequency of the 
synchronization-amplifier and the frequency supplied by the gener- 
ator part of the drive mechanism in the mechanical part. Accord- 
ingly the synchronization amplifier also contains a vibrator. The 
frequency produced in the vibrator can be varied within range of 
about 500 - 1000 cycles. This range corresponds to a locally 
synchronizable speed range of the distributor brushes of about 
150 - 24-5 rpm. Since the electrical output of the vibrator is 
too slight to synchronize the drive mechanism, there, is a push- 
pull final stage (?) (Gegenkontaktend-Stufe) which is connected 
to the vibrator through an intermediate stage. The ac output 
from the synchronization amplifier amounts to about 10 watts. 
Change of the sync hponi zing frequency is attained by knobs 1 and 
2 a3 shown in r ig, 5- With knob 1 the fine setting is made, 
while the coarse setting is made with knob 2. The toggle switch 
(Kipphebel schal ter) 3 is operated to secure the proper phasing 
of the apparatus. Control of the four tubes is possible through 
the meter in the receiver amplifier. 

The Cont'-’ol part. 

This contains essentially the parts which need to be checked 
during operation. Furthermore, in this part is mounted the trans- 
former for the heating of all tubes in the apparatus. In fig. 6 
at 1 is an instrument for measuring the voltage of the power line. 
This shows the power voltage when main switch 2 is off. Svlthh 
2 switches all power supply units on and off, i.e, the whole 
apparatus. It proved necessary to be able to switch the StorerJ 
on and off as desired and toggle switches 3 and 4 are for this 
purpose. To each switch is associated a warning lamp. 3 and 6, 
which indicated the state of the Storer concerned. 


1 

*• 

Switch 7 (Kipphebel schal ter) is the meter selector switch. If 
turned up, instrument 8 shows the currents which must be watched 
in Storer 1. By turning the Selector swItUh on the front of 
Storer 1 all currents can be checked which are shown on the scale 
of that switch. If switch 7 is on center, then instrument 8 can 
be used for the currents indicated on the Selector switch scale 
of the receiver amplifier. When switch 7 is down it permits 
watching the currents of Z'-‘ >re v 2. Togglesvitch 9 is used to cut 
the receiver-amplifier from the distributor disc, i.e. signals 
coming fnora ths sender cannot reach the distributor and consequently 
cannot be printed. This break i3 especially desired when brief 
diaturbances (Stfir ungen) interfere with the signals coming from 
the sender. Wher the disturbances cease switch 9 la thrown from 
Dosition "FS-bereit" ( tele printer- ready) to "FS-eln" (teleprinter 
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shaft in the teleprinter has made one revolution it locks auto- 
matically. This blocking must be released by an impulse to the 
start- tube or start-relay of the teleprinter in order to print 
the next letter. The second relay ha3 the function, after the 
proper tube has received a short impulse on the grid side from 
the distributor, , of bringing the Storer into a neutral state, 
i.e. of preparing it to receive a new letter for storage. This 
is always the case when a letter has been printed by the tele- 
printer. On the front plate of the Storer is, as shown in fig. 4 
at 1, a selector switch (Messchalter) . By the aid of this switch 
and a meter in the Control part the exciter currents and holding 
currents of the Impulse -re lays, likewise the tubes for the Start 
and Clear-out (Loesch) relays can be supervised. Toggle switch 
(Klppschalter ) 2 is provided for receiving enciphered messages. 
For such reception the switch must be on "Bfcuer start -Bin" 
(Permanent - onY. 


The synciironiKation-anplif ier serves to attain local synchroni- 
zation, in particular between the vibrator frequency of the 
synchronization-amplifier and the frequenoy supplied by the gener- 
ator part of the drive mechanism in the mechanical part. Accord- 
ingly the synchronization amplifier also contains a vibrator. The 
frequency produced in the vibrator can be varied within range of 
about 500 - 1000 cycles. This range corresponds to a locally 
synchronizable speed range of the distributor brushes of about 
150 - 2^5 rpm. Since the electrical output of the vibrator is 
too slight to synchronize the drive mechanism, there is a push- 
pull final stage (?) (Gegenkontaktend-Stuf e ) which is connected 
to the vibrator through an intermediate stage. The ac output 
from the synchronization amplifier amounts to about 10 watts. 
Change of the synchronizing frequency is attained by knob 3 1 and 
2 as shown in r ig. 5. With knob 1 the fine setting is made, 
while the coarse setting is made with knob 2. The toggle switch 
(Kipphebelschalter ) 3 is operated to secure the proper pha s . n 
of the apparatus. Control of the four tubes is possible through 
the meter in the receiver amplifier. 

The Conf-ol part. 

This contain© essentially the parts which need to be checked 
during operation. Furthermore, in this part is mounted the trans- 
former for the heating of all tubes in the apparatus. In fig. 6 
at 1 is an instrument for measuring the voltage of the power line. 
This shows the power voltage when main switch 2 is off. Svitbh 
2 switches all power supply units on and off, i.e, the whole 
apparatus. It proved necessary to be able to switch the StorerJ 
on and off as desired and toggle switches 3 and 4 are for this 
purpose. To each switch is associated a warning lamp. 5 and 6, 
which indicated the state of the Storer concerned. 


Switch 7 (Kipphebelschalter) is the meter selector switch. If 
turned up, instrument 8 shows the currents vhieh must be watched 
in Storer 1. By turning the Selector switch on the front of 
Storer 1 all currents can be checked which are shown on the scale 
of that switch. If switch 7 is on center, then instrument 8 can 
be used for the currents indicated on the Selector switch scale 
of the receiver amplifier. When switch 7 ia down it permits 
watching the currents of Z i: rer 2. Toggle switch 9 is used to cut 
the receiver-amplifier from the distributor disc, i.e. signals 
coming fpom the sender cannot reach the distributor and consequently 
cannot be printed. This break is especially desired when brief 
disturbances (Stfir ungen) interfere with the signals coming from 
the sender. Vfher the disturbances cease switch 9 is thrown from 
position "FS-bereit" { teleprinter-ready) to ’’FS-eln" (teleprinter 
- on), whereupon the apparatus immediately causes the incoming 
signals to be printed once more. Switch 10 is used to regulate 
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local synchronization. The cathode ray tube In the mechanical 
part serves for recognition of local synchronization. The position 
of the switch depends upon the manner of operation of the trans- 
mitter to be received, i.e. whether with + ( Arbe i t s s tr om ) or - 
{Ruhestrom) current. The center position of the swlthh makes 
possible a thorough check of the apparatus with test text which 
is produced in the machine and brought to the input of the receiver 
amplifier Instead of the text from the remobs station. In this 
way the entire apparatus may be tested. All in the out leads 
are at the back of the apparatus. These include power line, 
ground lead for the apparatus, modulation lead, 2 teleprintt • 
power leads, 2 teleprinter control leads. 

Having given & short survey of the individual parts . we shall* 
now explain the way the apparatus functions 


Principle of Apparatus 1515* 

According to fig. 7 the wireless signals 1 come via the antenna 
2 to the radio receiver 7 , In the figure the sequence of the 

from the 
which Is so 
the traps - 


impulses 13 shown as it is in A2 operation. Reading 
right we find therefore at 1 the phase- signal {blue} 
important for correct synchronisation and phasing 4>f 
mission devices. 

It consists, as already noted., of two steps of equal 
first step is an impulse, the second step Is blank, 
step phase-signal is followed by two groups of five Impulses 
belonging to the messages transmitted. 


length, the 
This two- 


5 


and 9 ) - 
via lead 
impulses 
visible. 


Those of message I are marked red, those of message II green. 
Then the process is repeated. These impulses come then to the 
radio receiver 3« They leave this with tone frequency carrier 
as shown at 4 and are conducted to an amplifier with peak limiter 
{Hflchstwertbegrenzer) . Here the signals are amplified, rec- 
tified and limited. Finally they excite two relays wired in 
series. Each relsry forms the beginning of a new cireuit 6 and 7» 
where in each circuit the same processes take place (see at 8 

The signals are no longer ac but dc and are conducted 
6 to the distributor assembly for evaluation while the 
of lead 7 are conducted to a Braun tube to be rendered 
The distributor assembly is driven by a motor 10 which 
is so arranged that it can be synchronized tnrough lead 11 from a 
oscillator with power amplifier 12, i.e. the tone frequency 
which can be set at 12 determines the speed of motor 10 and keeps 
this constant for a long period of time. Motor 10 through gear- 
set 13 drives the distributor shaft 14 which in turn bears the 
brush holders 15 and 16 which with their brushes scan the aegments 
of the stationary distributor discs 17 and 18. Furthermore shaft 
14 drives the magnetically functioning deflection system 19 of the 
Braun tube 20. This Braun tube Is especially important because 
through it one can check visually the essential functions of tie 
apparatus. The A2 procedure is a synchronized telegraphic pro- 
cedure. In the present case this means that shaft 14 requires 
the same time for one revolution as the distributor shaft of the 
remote transmitter. However, this alone is not sufficient in- 
asmuch as the distributor brushes 15 and 16 must al-o be in phase 
with the distributor brushes of the remote transmitter. These 
two essential requirements are easily met vlth the aid of the 
Braun tube. First there is a ;, locel synchronization" . As the name 
suggests, two processes must occur in the same rhythm. The thing 
which sets the tempo in apparatus 1313 Is the oscillator 12 with 
the appended power stage (Lelstungsstufe), the part which must 
adapt Itself to the tempo set is the motor 10, Via the lead 11 
the rhythm it forced upon the motor in that the so- called sync hr on± 
zatlon frequency is imparted to the ac part of the motor. This 
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does not always mean local synchronisation of the motor, hence 
the spaed of the machine must be altered on the dc side until the 
speed of the motor corresponds to the given frequency, la the 
Control part of the apparatus la a switch "local synchronization" 
which, when operated, connects circuit 11 to tne magnetically 
functioning deflection system (Ablenksysteo) of the Braun tube. 

This switch is not shown In f;jr. 7 but it is described fully In 
the following section. According to the state of local synchroni- 
zation the pictures on the fluorescent screen ;Leuchtschiria) 
of the Braun tube will vary. Fig. 7 shows the screen picture of 
an apparatus not in local synchronization. In circuit 11 beats (?) 
( Schwebungen ) occur between the frequency coming from the local 
rhythm setter (?) { Taktgeber ) 12 and that produced by the motor 10. 


The motor speed must therefore be changed till a picture results 
like that in fig. 7b. In the ease shown, the synchronizing frequency 
coming foots the oscillator 12, Is the same then as thar from the 
otor. Any slight change of frequency coming from oscillator 
will naturally cause a change in the number of revolutions per 
minute of the motor and hence a change In the speed of shaft 14 . 
Hence, oscillator 12 is expected to maintain a very constant fre- 
quency . It is not difficult to determine the speed of the remote 
transmitter. A corresponding frequency Is set at 12. It may be 
that this frequency will have to be reset later. Such necessity 
Is established If the impulses 9 coming through lead 7 reach the 

deflection system 19 as shown In fig. 7* Then there results the 

screen picture shown at 20. As is well known, the phase-signal 
is sent by tie transmitter after every revolution of the distributor 
shaft. Hence, like ail other signals this signal appears in the 
fluorescent a .-jean picture. In most cases the phase -signal will 
wander to the left or right in the picture after the initial setting 
of the synchronization frequency and the attendant establishment of 

local synchronization By working the frequency- fine- setting [knob] 
the frequency is now so changed that the phase signal always appears 
in the same spot. Once that has been achieved, then the spped of the 

distributor shaft 14 is the same as that of the remote transmitter. 


This condition wa3, as stated above, the first requisite for 
operation. Upon looking more closely at the picture In the Braun 
tube an especially high narrow deflection ( Able i*Icung ) 21 Is noted 
In the upper half of the circle. This mark serves for the setting 
of the correct phase position. This second requisite for operation 
is fulfilled when the phr.se- signal has a well defined position 
with respect to the mark 21 and indeed it must look as it la shown 
at 20. The interval between the phase- impulse and mark 21 should 
correspond tc the width of the phase impulse, the distances a snd 
b In 20 should therefore be equal. By operating a switch In the 
synchronization amplifier the phase -signal is brought into the 
position khich i9 shown La screen picture 20 and has just been des- 
cribed as the second requisite for operation. 

Once the apparatus is running synchronously and in phase with the 
remote transmitter the printing 6f the inco: 
begin. The signals 1 coining in over lead 6 
but or disc 17 via the brushes lj. Here the 
go to the red field, those of message II to 
the two step phase -signal s to the blue field. Of each incoming 
Impulse of the message transmissions only a very small part (.mid- 
pulse sensing) (Ml ttenabtaatung ) is conducted via lead 22 to the 
grid of a bube 23- In uncontrolled state the passage of current 
throng} tilt? tube is blocked. Only when an Impulse reaches the grid 
can current flow. Since there is a condenser resl3ter assembly 
in the grid circuit of tube the 
leave tub© £3 as shown on Lead 24. 
come via the brush 16 to the actual 
pulses of message I ©re distributed 


ling messages may 
are led to the distri- 
lmpulses of message I 
the green field, and 


signals are lengthened and 
Through this lead the Impulses 
distributor disc 18. The im- 
wlthin the red field, those 
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to control the oscillator 12 via lead 25* Through this control 
procedure, known as regulation, it is supposed to make it possible 
to equalize small, suddenly appearing changes of speed which origin-’ 
ate in the remote transmitter or in apparatus 1313* To tri- 
butor 18 come then only the impulses of messages I and II. The 
leads attached to the several segments of this distributor lead 
to Scorers 26 and 27* There is a Store r for each message. Here 
the Impulse aggregate of the transmitted message Is held and the 
printing of the letter corresponding to the stored Impulse aggre- 
gate occurs In response to an impulse which is generated on dis- 
tributor disc 17. Teleprinter 28, therefore, prints only message 
I, teleprinter 29 only message II. In what follows the process for 
message I will be described: After distributor disc 18 has passed 
on th*-; lengthened (gedehnt) impulses (red) via the segment-leads 
to tho storage relays in 26 and operated the relays there, than 
as soon as the fifth impulse of a group of five has been distributed 
on impulse disc 1" at 30 an Impulse is generated which goes via 
lead 31 through the Storer and causes teleprinter 23 to start. 
Teleprinter 28 now picks up as rectangular impulses the impulses 
stored in Storer 26, evaluates theta and finally causes them to 
be printed. This would seem to be the end of the matter but there 
must now ensue another procedure to restore the relays of Storer 
26 so that it Is ready t6 receive the next signal of message I and 
store the same. Thfe so-called clearing (Lflschung) of the Storer 
is accomplished on the basis of an Impulse which likewise comes from 
disc 17. The production of this clearing- impulse results at 3 2 
and via lead 33 this impulse is transmitted to Storer 26. In the 
period between the transmission of the start -impulse at 30 and 
of the clearing- impulse at 32 comes the clearing of the Storer 
26 by the teleprinter 28. During this time a signal of message 
II has been stored in Storer 27 by distributor 17 working with dis- 
tributor 18. At 33 on impulse disc 17 came the start of teleprinter 
29 for weaeage XI, and at 30 the appropriate Storer 27 was again 
cleared and made ready to receive the next letter of message IX. 

This process Is repeated for each letter, number or sign of both 
message I and message IX. 

The next section explains the circuit diagram In all details, 
including those which here were omitted in the Interest of clarity. 


How 1313 works (Complete wiring diagram) 

In the input lead from the radio receiver lies a choke -condenser 
unit to keep interference from affecting the receiver. The impulses 
come first to the switch U ^2 in the control part. If the switch 
is in the upper or lower position, the Impulses are switched to the 
entrance of the receiver -amplifier stages. Rectification is by full 
wave rectification in Delong circuit, which doubles the voltage. 

The grid of the next output tube (Endrohr) has such bias that 
practically no plate current flows. If the rectified amplitudes 
produce a voltage which reduces the adjoining tube's grid voltage 
to the permissible grid voltage for operation (ca. 0 volt), then 
plate current flows and the telegraph relays located in the plate 

circuit are operated. If the wo It age produced becomes so great 
that a positive grid voltage results, then the working point of the 
tubas is displaced to the upper bend (Knick) of the 
( Korun'.'. inie ) characteristic curve. The unit then possisses limiting 
. _ f the plate circuit lie the two telegraph relays R 16 

and R .? (oscillograph and receiver relays) in series. Thus they 
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work simultaneously. The second winding Of these relays is a 
holding winding. The re stors wired in parallel with the windings 
serve for maintaining thf prescribed operating values of the 
relays. Prom the diagram it can be seen t.iat he lay contact j i 16 
and H 17 have ze r j potential. From here on therefore every 
mark impulse (Stromschritt) appears as zero potential since the 
relays operate with all mark Impulses which follow in the trans- 
mission of the messages. The impulse complexes of the two trans- 
mitted messages are held by the two relays in two separate channels 
e channel (from oscillograph relay I? 16) leads to the Braun 1 
which serves for check g and adjustment. The other channel 
(from receiver relay B 1?') finally ends in the teleprinters. For 
operational control of s tube and relay circuits in the receiver 
amplifier the meter In he control part is connected to the various 
circuits < to measure ‘voltage drop) by means of sw itcher as shown 
in the diagram. 

Th<i two channels lead into the control, part to switch U 42. 

From the transmitter to be received the telegraphic impulses may 
be sent either Mark (|-) or Space ( -). But Since in the apparatus 
transmission only worke /er n rk current, tb must 

be a possibility . changing messages in Space current (Ruhestrom) 
into Mark currer. ( Arbeit S strom). This ris be dono using si ;eh 
C 2. How, is obvious from the diagram The switch has throe 
position",: .f. , Tost, . In "test” position the irapul - .= delivered 
by the receiver are switched out and the test-sender switched in 
*ad. The 'test" procedure is descr 1 later. 

First we shall follow further the channel fron H 17# leading to the 
teleprinters. From switch D 4-2 it continues via switch U 44 
( "Ready- On”) (which permits Interrupting the channel) to the im- 
pulse disc in the mechanical part. In the diagram e impulse 
disc is hown as an unwound ribbon. Both k the left and on the 
right sides it has cop, > > segments. Over both cider runs a pair 
'rushes which connects the segments associated to the left sloe 
with those associated to the right side. The telegraphic Impulses 
come to seg nte of le left side which lie opposite those on the 
right side designated la - 9a and lb 5b . These segments corres- 

)ond to the twic^ five msrk and spice 3 teps of the r;i le Is c. .era 
or signs of the two transmissions. Sow if the speed of „ revolution 
of the brush :U- in harmor-y with the speed of the transmitter -syn- 
chronization ) , the brush will always be on a segment when a mark 
or space is ent. Hence, the first impulse of 3t message 

must fall on segment la, the second impulse of message 1 on segment 
2a, etc h -• t vj five Impulse message II fall correspondingly 

on the segments lb - 5b (Phase synchronisation). Adjustment to 
phase synchronization is described below. Segments la -5a and lb 
- r 5b are all connected ard lead to tube K 1. ’he grii bias of thl 
tuoe is so n ive that practJ illy no pi te current can flow. 

But since every mark Impulse appears as zero potential, he grid 
bias at the grid >f the tube is zero volts with every mark impulse 
and plate current folws. The mark impulses now appe as strength- 
ened mark Iannises and reach the left side of the hist, ributor disc. 


Both a . ies aro once nore represented as unwound ribbons over 
un eh a lir of brushes rotates vhifch ia sj lo'nronlzed and in 
phase with tin >shes of the impulse disc. Tns left 

: . ; ■ : ■ > 1 - ■ 

The right a5.de again has twice fiv ■ segments, corresponding in 
position to segments la - 5& dad lb - 5b of the impulse di3c. 
hose are and fir and - be* Segments i - a r> 

lead to St r 1, segments b^ - br lead to storer 2. Since 
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brushes of the impulse-disc are synchronized vith thorfe of the 
distributor-' Life here t :iin the brush 13 always on a segment 
when a mark or space la transmitted. Hence the dial Lbutor- 
diac separates the indiv lual impulses of the one eeaMge frost 
those of the < her, assuming there is synchronl zat lorf and phaning 
with the i inamifcter, and it sends them ' ugh the storer s 
to the two teleprinters. The choke condcnaor in each *lne serves 
for suppression. 

Ia th or.orer each impulse prod ed by a mark works through 


ic distribute Use (ft-; 

M 


- a 


r 


:> 


o: -- - i - ' y - ■ -pul 


elf i (R 1 - H 5). From t he ‘ ' diagram it"is clear that£l*elay 
once operated is held, a c atically by the sac id winding (holding 
vMr-cU'ig : Tie chokes , resistors a ad condensers there likewise 

serve for spark suppression etc. Now when a letter or sign of 
the message is stored in the five relays of the storer, the tele- 
printer finds closed circuits when it feels the storer through 
tb apsrated relays, which really correspond to Mark inipulses. 

teleprJ i . ?ts he order to feel through the start impulse, 
the start- Impulse- originates on the right side of the lmpulsa- 
d; \>e The •. •• i eiv tro too segment i marked S, und S,-.. They lie 

behind the associated impulse segments la - 5a and^lb - 5b. 
Opposite on the left aide lie segments vith zero potential. The 
sire alt. .from segraent Sg to storer 2 can be followed. In storer 
2 the ;»th leads via relay contact r 9/l or via switch U 50 
to the grid of tube Ro 6. The grid bias here ia once more so 
high oat illy no plate current flows. If the pair of 

brushes hits Start - segment S o; the grid of tuba Rfi 6 receives 
zero potential , current flows. The relay R 6 In the 

plate circuit operates. Contact r 6/1 switch®: -y* 60v to the 
coupling magnet In the teleprinter. Vith this the sender shaft 
makes one revolution and operates the sender contacts through 
the cams. The teleprinter, in contrast to ordinary teleprinters, 
has individual 1 ids frou the sender contacts leading to th? 

3 •: c osed or not. closed according 
;o t - st red letter .$ > t at the receiver . :gnet in t ho teleprinter 
receives . ce fc i the sender in the teleprinter. 

orabin results the printing >f the letter . Once 

th s procedure is finished, the storer must be cleared again to 
be free for che following letter. The origin of this procedure 
ia likewise to be* found on the impulse -disc. On 

: i. ■; > . . mo: mo it 7 >. 

are segments with zero potential. In the diagram 
clearing segment to storer 2 may be followed. 

■ 9/1 ■ : si 1 1 : C o tube i <3 3 

which is th same gr bias as a tart- tube Rd 6. If the pair 
of brushes of the impulse disc hit*' the clearing segment, the 
grid of 8 becomes zero volt3. plate current flows and relay 
R 8 oporaten. Through the five contacts of fchi3 relay current 
supply to .he individual holding windings of impulse relays R 1-5 

terruptt Lays l one without current, drop, and 

the storer is ready for n«V storage. The circuits of* the tubes 
iv\ ' nested by selector switch -go the meter in the 

iid checked ->y this. The operating voltages foi the 
are also . f ided through the atorers. Svitching 
control pari by means of suit* es U 45 and U 46; 
the store- and th*i teleprinter are switched cut when relay R 10 
is switched in j-iow lamps Gi 22 and Gi 23 for controls. 

Current supply for holding windings of the impulse relays R 1-5 
psi P:.v r! - . ■ ;‘.i =.v t joil o relay R 9- Contacts t- 9/1 and 


the right side 

L-, . Opposite 

the path from the 
In the storer 


control part 
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r 9/l I connect the start and. clearing segments to the grids of 
the appropriate tubes. Hence, a start or stop impulse can only 
be effective if at least one impulse out of a group of five ha 3 
been stored 3ince oply then is relay R 9 operated. For some 
types of transmission it is essential that starting ensue regularly 
without regard to any storing. For this purpose switch U 50 is 
operated. In thi3 way the contacts of R 9 are bypassed. 


The channel starting with oscillograph relay R 16 goes from 
switch U 4-2 in the control part to switch U 43, where it can be 
Interrupted by operating this switch, and from there to the 
mechanical part to the deflection system (Ablenksystem) of the 
Braun tube. The deflection system consists of 4 coils mounted 
on a common ring shaped core. This rotates synchronously with 
the brushes of the discs around the Braun tube. As evident from 
the diagram, two coils wired in parallel of the deflection system 
constantly receive dc from the 12 volt stage which is very 
carefully smoothed, for this purpose. If this system now rotates, 
a circle appears on the screen of the Braun tube. The diameter 
of the circle is adjusted at resistor W 326. Current is intro- 
duced into these coils via brushes B 55 and B 57* The impulses 
from the receiver amplifier reach the other pair of coils wired in 
series via resistor W 327 and then on through brush B 56. 

Since the Mark impulses have zero potential a further deflection 
of the cathode rays ensues throhgh the second pair of coils. 

On the screen of the tube mark impulses appear as rectangular 
deflections of the basic circle. The height of the deflection 
depends upon the setting of resistor W 327- The phase- signal 
which otrcurs regularly in the sending of the messages must 
necessarily appear on the fluorescent screen, at first in any 
position whatsoever. If there is synchronism with the transmitter, 
l.e. If the impulses of the two messages actually strike the 
corresponding segment of the impulse and distributor discs, 
the phase-signal will appear at a definite point on the screen. 
This point is marked by the "limit sign" (Begrenzungszelchen) . 

This likewise has its origin on the right side of the impulse 
disc. There is another segment B. Opposite on the left side 
of the impulse disc lies a segment which la on zero potential 
through switch IT 43 in the control part. Segment B leads to 
resistor W 327- If the brush of the Impulse disc hits segment B, 
zero potential is transmitted to resister W 327, i.e. the resister 
is partially shotted, ae shown by the diagram. In this way 
the voltage is increased and on the screen appears an additional 
deflection (the limit sign) as long as the brush touches segment B, 


The driving motor consists of two parts, the dc motor with 
shunt 'Wiring and the tone frequency generator. The armature 
current can be watched on the meter in the control part by 
using a switch In the receiver amplifier, (voltage drop at 
resister W 330). Through a set of gears the brushes of the dfecs 
of the deflection system and the test sender are driven. The 
frequency required for synchronization Is taken off from the syn- 
chronization amplifier. As shown by the diagram, the synchroni- 
zation amplifier has a coarse setting for adjusting the fre- 
quency ' ’ J ch consists of a stage-switch which can switch fixed 
condensers on or off. These lie in series with the condensers 
(Kapazlt&t) C 112 and C 101. For fine setting there is a 
variable condensor. As inductance the primary winding of trans- 
former U 5 Is used. The frequency is preamplified In a second 
tube Rid then reaches the push-pull final stage (?) (Gegenkontakt- 
Endst^f e) . Prom there it Is conducted to the motor In the mechanical 



*■ 


part. The Individual circuits of the tubes are connected for control 
purposes by switches mounted in the receiver amplifier to the meter 
in the control part. 

For securing phase synchronism there are two more switches U 4 and 
U 5 in the synchronization amplifier. When switch 4 Is operated the 
condenser C 112, which Is normally in series. Is shorted. This lowers 
the frequency and the speed of the motor is reduced. On the screen 
the image of the phase- signal wanders to the left. When switch 0 5 
is operated, condenser C 101 is connected as supplement to condenser 
C 112 and the set condensers. The frequency becomes higher and the 
motor runs faster. The phase -signal wanders to the right. The 
switches are operated until the phase- signal has moved to the marked 
position. 

To neutralize variations in speed automatically there is a device 
which makes it possible to influence the speed of the motor directly 
by the phase -signal from outside. On the right side of the impulse 
disc in the lower part are three more segments F, V and R. Opposite 
lies a segment which receives the telegraphic signals from the receiver 
amplifier as zero potential. To the three segments correspond three 
tubes Rfl 18 - Rfl 20 located in the regulating device In the receiver 
amplifier. The grid voltage is again so negative that practically 
no plate current flows. If one of the segments receives zero potential 
through the brush, the bias at the grid of the associated tube becomes 
zero volt. The relays lying in the plate current circuit of the 
tubes operate and Influence the condenser of the resonant circuit 
(Schvingkreis) In the synchronization amplifier. When there Is syn- 
chronism the mark impulse of the phase- signal progresses so that 
during the period of the mark impulse segments F and V are touched 
by the brush. Then contact r 18/1 and contact r 19/l transfer. This 
brings no change since contact r 19/1 supplements contact r 18/1. 

If all three segments are touched, the condensor (Kapazltat) C 112 
lying in series is shorted. This occurs through contact r 20/1 via 
contact r 18/1. Bence, if segment R la likewise touched, the machine 
runs too fast. Due to the brief Increase in capacity the machine 
drops back a bit. If the machine is too slow and in consequence 
during the mark Impulse only segment F is touched, the normally shorted 
Condensor C 101 becomes effective by the transfer of ontaet r 18/1. 

The frequency becomes momentarily higher and the machine is accelerated 
The plate current circuits of the three tubes are reconnected by 
means of switches to the meter in the control part for checking 
purposes . 


In the mechanical part is still another disc: the test- 3 ehder. It 
serves for testing the entire apparatus including the teleprinter 

In the diagram the test- sender is represented 
The left side consists of a closed copper ring. 


without the receiver, 
as an unwound ribbon 


the right side is made up of copper segments of uniform size alter- 


nating with insulating 
are connected with the 


sections of the same size. The copper segments 
copper ring. Brushes pass over both sides. 

The side with the segments receives the frequency fr-jra the synchroni- 
zation amplifier through the brush. From the left side the scanned 
frequency passes to switch tj 42 in the control part. The number of the 
segments on the right side yield at the specified speed a combination 
of impulses which permits teleprinter 1 to print Y and teleprinter 
2 to print R.. If switch U 42 Is put on center (testing - Prtifen), 
the Impulses of the test- sender, which are shorted in the positions + 
and — , are connected to the input terminal of the receiver amplifier. 
The re sis ter W 524 reduces the voltage of the impulses to the proper 
input voltage for the receiver amplifier. 
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Switch IJ »fl in the control part, designated ^iirtlicher Gleichlauf" 
jrves to chock 9 local synchronization. By this is understood 
the ncbrc .nation of the raachine with the frequency with which the 
uo chine i; >035. lly to run, which is produced hy the n- 
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Switch U 4l a oc rol part, c . tile her Gleichlauf ? 

i serves to- check a local aynchroalx ion. By this is ■understood 
j the synchronisation of t j raa chine ifith the frequency with \ oh the 
r? chine is sir poped act ' ; :o run, lich i3 produced by the syn- 

Lon. * ior. If switch U 41 13 operated, all impulses 
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Switch TJ 4 l in the control pc,/- > 5 rtlich®r Glaichlauf " 

serves to check the local synchronisation. By this is understood 
the syncbror .tio.i of t machine wi e freqt* 07 with which the 
j tic chine is s ■ ally tc hich la produced the syn- 
chros/. If switch V 41 is operated., all i mlses 

ut o 3 channel leading to the Braun . he. a the other 
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18. After local synchroni sation and correct phasing have heen estab- 
lished aet sel. v sv fcch 1 of fig 3 on "M". Tha index of lnatru- 
8 fig. 6 m\a t stand In the red field. Th$s >quirenent la mot 
by us in*. iob 5 id fig. 2 . While <3 ig thii the local syixchr onl aa~ 
n n i t bs va toh n d in the Braun tube. 

19* Accor o orating position svi n. store d 2 

USii 

:?0. t s *s on "Dauers tart 

•. social directions are is v 


wal i the race! che 

s apparatus and the ig in 

the Braun tube. 

ox v- :m disturbances row t sh 9 fig. 6 to 
,? FS-bsx*eit” .'ea« h beck to "F Ln M (tele- 

on) at itch point (spot ? ) 21. 

‘ there ia r.i . a that the teleprinter is not yc- 

: ; ' ... . . • 6 
ac> a 1 th prints Y si the pc tntlottetor 2 of fig. 3 is irnad 
on full and machine 2 prints R. 

2-1. Have any troubles remedied only by approved personnel. 


Weights ancl ffiessiireraonts . 

Weights : 

Frauis without inserts 72 kg 

Mechanical part 20.5 

12 v stage 2Q.5 

6c v 3tage 17*5 

*?■ wo: m boxes wi th cable 15 « 

Tube rectifier I 15 kg 

Tvo storers 12 

Tube rectifier 13 11.5 

Synchronisation amplifier 10 

Receiver amplifier 9*5 

Control part 7 


'otal weight 
. 


210.5 kg 

92 . Its 


.. 1 ox -• : -y t 


Size of case 
Height 
Width 
Depth 


960 Hi 1 

625 BEll 


5 kg 


Current c ona ion opeimting on 220 v ac line 

i„ i ca h anrp. 
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